Résumé. 2014 Abstract. 2014 A one-dimensional quantum formulation of the two-dimensional q-state Potts model is studied using a weak-coupling perturbation expansion for the ground state energy. The series for the spontaneous magnetization, the susceptibility and the specific heat are analysed using the method of Padé approximants. The critical exponents, interpolated to the exact value of the critical coupling, are in good agreement with the conjectures of den Nijs, Alexander and Enting for q = 3 and q = 4.
1. Introduction. -Quantum Hamiltonian formulations in d-dimensions of classical spin systems in d + 1-dimensions have been extensively studied in recent years. This method provided a new approach to the 2d Ising problem which, as quantum counter-' part, has the ld Ising model in a transverse field solved by Pfeuty [1] . More recently other models have been studied among which planar vector models, 0(n) Heisenberg models and jauge models [2, 3] . Since exact solutions are not known in -these latter cases, various approximate methods were introduced, including real-space renormalization groups [4, 5] , weak-coupling and strong-coupling expansions [6, 7] , allowing the determination of phase diagrams and critical exponents identical to the classical exponents according to the universality hypothesis. An excellent review of these methods may be found in reference [2] .
In this paper we study a quantum Hamiltonian formulation of the q-state Potts model [8] , a generalization of the Ising model related to the percolation problem in the q = 1 limit [9, 10] to the Ising model when q = 2 and models of phase transitions in monolayers when q = 3 and 4 [3] . An exact solution has been obtained by Baxter et al. [11] Fig. 1 ). The sum runs over the N sites of the rows in the spatial direc-. tion. The action may be rewritten as a sum over rows S = Y C(n, n + f) differing from equation (2) n only by an unimportant constant term.
The transfer matrix between any two rows n and n + f, T = exp[ -L(n, n + f)] is related to the Fig. 1 [8] so that :
and Å.c Although not evident on equation (7), the self* duality has been proved recently in alternative quantum formulations making use of the Zn algebra by Kogut [17] and Horn et ad. [18] .
Alternatively Ac may be deduced from the known expression for the anisotropic critical line of the q-state Potts model on the square lattice [19] which in the appropriate limit (Kx --+ 0, Kt --+ oo) leads to Å.c = 1. In the Ising case, the spontaneous magnetization is known to be [20] where and In the T-continuum limit we get I 3. Weak-coupling expansion. - [7] Eo(h) have been calculated using a RayleighSchrodinger perturbation expansion up to terms of order (1/03BB)5 :
where g is the resolvent
The 8n are evaluated using a diagrammatic technique (Fig. 2) [14] (a N 0.333, 03B2 ~ 0.111, y = 1.444) which, according to a conjecture of Alexander [13] , belongs to the same universality class. A good agreement with a conjecture of Enting [15] giving 03B1 ~ 0.667, 03B2 ~ 0.083 and 03B3 ~ 1.167, is found when q = 4. Since the best estimates are obtained for 03B2q, we used the best Pad6 approxiniants in each case to calculate the spontaneous magnetization When q = 2, we recover the exact result of equation (13) . M(03BBc/03BB) (Fig. 4) behaves as expected as a function of q, the transition becoming steeper with increasing q.
